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Abstract 
Social and ecological aspects gain greater value than other assessment criteria in preparing and evaluating investment transport 
plans and projects. The formation of tasks for transport system and infrastructure in the modern context is based on the individual 
and public life quality requirements. Meeting these requirements is a prerequisite for maintaining a sustainable urban territory, 
planning transport infrastructure and evaluating investments. Meanwhile, sustainable development is the most important 
motivating aspect in the formation and planning of transport policy. The article deals with the problem of the impact of transport 
infrastructure on sustainable living environment. Transport infrastructure, its components, relations with other objects, even 
participants play a great role in the formation of an attractive living environment. The influence of transport infrastructure on the 
living environment can be described by the number of indicators which are determined and systemized while preparing 
development projects. The social-economic assessment is usually used for transport investment providing a comprehensive 
evaluation of projects profitability and cost-effectiveness. The results are used in the process of decision making seeking to 
determine whether it is appropriate to implement separate development projects and to form priority options for investment. 
However, even the social-economic assessment often faces uncertainty. Therefore, the aim of this article is to define the basic 
indicators influencing the living environment and its sustainability, determine the principles for their usage in the development 
process and apply these indicators to increase the attractiveness of separate urban territories. 
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1. Introduction 
Economic growth is the most important constituent part of social development. The aim of a country's economic 
policy is to ensure the social well-being through such determiners as natural and financial resources, technology and 
infrastructure.  
Occurred in the years of 2008–2009, a global economic crisis impinged Member States of the European Union 
(hereinafter referred to as the EU): negative consequences are evident in every sector of a country’s economy both 
in the social and business environment. According to the statistics, during the economic setback in Lithuania there 
was created 17,5 billion LTL less surplus value, the national budget lost 5,3 billion LTL taxes, which in turn had 
influenced the reduction of investments into separate branches, especially transport infrastructure. 
The EU is striving to finally overcome the crisis and create preconditions for a more competitive economy and 
higher levels of employment. In 2010, the EU’s growth and employment strategy Europe 2020 was undertaken not 
only to surmount an economic setback (after which the economy of the EU’s Member States is gradually 
recovering) but also to eliminate the defects of the EU’s growth model and create favourable conditions for 
innovative, sustainable and integrative development. Each Member State has established its own national objectives – 
on employment, innovation, education, social inclusion, climate/energy, the platform against poverty and social 
exclusion – to be reached by 2020 in the key areas of economy.  
A national regional policy emphasises the sustainable development of urbanised areas. The urbanised 
environment and the quality of its components is crucial to our present-day society, for more and more people move 
to cities. Transport infrastructure, its integrative components, the relationship with the objects in the environment, 
and even participants play a key role in the formation of an attractive living environment. The National Reform 
Agenda of the Republic of Lithuania 2014, prepared in accordance with the guidelines of the European Commission, 
outlines the problem of insufficient development and modernisation of transport infrastructure due to which the 
possibilities of Lithuania as a transit state will not completely be utilised. Problematic areas embrace the whole road 
transport and public transport. Eliminating these difficulties should ensure sustainable mobility, communication of 
individuals, and establish effective relations of business agents while providing support for the country’s economy. 
The aim of this article is to define the basic indicators influencing the living environment and its sustainability, 
determine the principles for their usage in the development process, and apply these indicators to increase the 
attractiveness of separate urban territories. 
2. The Concept of Sustainable Living Environment 
The concept of urban environment is not strictly defined. In most cases, an urban environment is understood as 
the environment of a city. The main objective of creating an urban environment is to create ecologically reliable, 
aesthetic and efficiently manageable surroundings which are socially, economically and technically developed and 
correspond to the ever-changing needs of urban communities and every individual. There are just several 
components of actual physical surroundings such as ambient air, climate, water, flora, fauna, terrain, soil. In a city 
these components are generally affected by human activity and partly are dependable on people. These components 
must incorporate artificially created (handmade) objects and phenomena – buildings, infrastructure, congestions, 
noise, air pollution. In cities social and cultural components of the environment such as an aesthetic environment, 
social behaviour and traditions are more important than physical ones. The urban environment can change an 
individual's behaviour, his/her lifestyle, interests; it can also regulate demographic, social and economic processes. 
Thereupon the city's environment and urban lifestyle are interrelated phenomena, i.e. certain environmental 
conditions and their quality can respectively tilt social, economic and cultural processes as well as human behaviour. 
According to town planners (Jakovlevas-Mateckis et al. 2004) in today’s cities the living environment is being 
created which is deferent from the environmental structure applied in Lithuania during the Soviet period. The latter 
stressed the importance of the catchment area occupying a vast territory and having a big number of residents but 
with a limited variety of job vacancies and service offerings. The modern integrated living environment, defined as a 
unity of housing, is of limited size with clearly designated limits which allow people to develop the neighbourship 
and enable them to keep house, maintain and monitor their territory. Town planners suggest that a primary unit in 
217 Aušrinė Griškevičiūtė-Gečienė and Daiva Griškevičienė /  Procedia Engineering  134 ( 2016 )  215 – 223 
the living environment should be a group of dwelling-houses, joined by a courtyard of general use and other objects 
of the environment, and a combination of several groups of dwelling-houses into which one can incorporate child 
care services and public infrastructure such as playgrounds and recreational facilities, green spaces, parking lots. 
Here come physical, social and cultural components of the environment which are important not only as every-day 
human activities and living conditions but also as a driving force building up a personality and forming an urban 
community (Baubinas et al. 2003, Zykiene et al. 2011, Griskeviciene et al. 2008). 
In scientific literature the attractiveness of the environment and its objects is valued in the social and cultural 
aspects. Social attractiveness is defined as an indicator of migration which demonstrates the attractiveness of the 
living environment for new dwellers. The environment becomes economically attractive when the trend towards a 
decreasing level of unemployment is recorded, proving an increasing number of enterprises and their activity. 
Transport infrastructure has a direct impact on enhancing attractiveness. 
Transport infrastructure is of immense importance on a scale of a separate city and the whole country. Transport 
infrastructure development enhances the prestige of separate cities and the whole country and has a direct impact on 
the implementation of urban development and transport policy. Transport infrastructure is also described as one of 
the components of the physical living environment which together with utilities (water, electricity, heat and so on) 
and buildings allows creating proper conditions for a high-quality living environment and contributing to social 
welfare. These are important criteria for potential residents, investors and even tourists (Lazauskaite et al. 2014). 
3. Transport Infrastructure Impact Indicators 
Traditionally, the impact of transport infrastructure development is assessed in technical, economic, financial, 
environmental aspects and those of road safety and land use Burinskiene et al. 2007). 
From a technical point of view, the attention is primarily paid to the physical development level of the 
infrastructure gauge: whether transport needs are evaluated according to mobility trends, whether the realization of 
transport means is determined in applying an existent or installing a new technical infrastructure (streets, sidewalks, 
public transport stations, car parks). 
From an economic standpoint, one should address the main negative consequence brought about by a high level 
of automobilization and traffic congestion – the travelling time. Scientists believe that time saving is an essential 
criterion to measure the level of transport infrastructure development. A resident thinks that the time spent driving to 
work and back is the cost as at that time he or she cannot carry out other activities, especially during traffic jams 
when the travelling time is wasted and vehicle operating losses increase.  
In terms of traffic safety, a high level of automobilization and congestion occurring due to the undeveloped 
transport infrastructure is the main reason for an increasing number of road accidents in urban areas. The most 
vulnerable road users are pedestrians and cyclists. Because of the implied threat to personal safety, certain social 
groups (those who are in their retirement age and seniors, children) sometimes refuse to travel or use public 
transport services. This in turn can be the reason for people to no longer use public transport and their cars. 
From an environmental point of view, the focus is mainly placed on the components of a negative impact of 
transport: air pollution, noise, soil contamination, harm done to the protected natural areas, and to the landscape. It is 
relevant when talking about road transport because transport infrastructure usually divides an anthropogenic 
environment into separate “islets”, thus isolating natural territories and intervening in biological diversity. 
The possibilities for taking land to develop transport infrastructure is evaluated in the aspect of land use. 
Currently, in many cases town planners are faced with the previously prevailing structure of land plots which is not 
suitable for the formation of new urbanized areas; that is why the process of taking land to meet public needs is 
complex. The empirical basis shows that property rights are restored in the economic infrastructure planning 
documents, thus aggravating the use of land indispensable to the development of infrastructure, especially in 
residential areas, inasmuch as the territory must be redeemed from private owners, pursuing infrastructure 
development.  
The impact of transport infrastructure on the development of the living environment can be described in 
quantitative and qualitative terms. From a quantitative point of view, it is obvious that public health is positively 
influenced owing to the road safety measures applied in a comprehensive manner, to the asphalt streets of 
appropriate size, as well as to the created pedestrian and bicycle paths, thus decreasing a number of injuries and 
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accidents on the streets and reducing the level of air and noise pollution in the surroundings of separate streets. 
However, evaluating development from a qualitative point of view, the construction of new streets, the expansion of 
a size of intersections, the installation of parking lots more encourage people to go by car rather than on foot or by 
bike or use other non-motorized means. In this way, the problem of congestion in different parts of the city is 
becoming even more intense, while the level of air pollution and noise continues to rise in larger transport arteries of 
a town. Often, the benefits of new streets and their structures (bridges or viaducts) are proved in a short-sighted 
manner without taking into consideration the whole range of social consequences of this process. Highly-congested 
streets tend to fragment urban residential communities and isolate them from each other. Thus, socially-established 
relations are encapsulated within the local community or between neighbouring communities. This is how a social 
urban asset, cultivated over the centuries, is lost which makes people feel satisfied with their living environment and 
determines their quality of life.  
In 2010–2012, the research, carried out by authors to substantiate the city’s transport infrastructure, allowed 
systematising the most important general aspects and criteria of transport infrastructure evaluation. Table 1 provides 
both the criteria of the impacts of transport infrastructure (referring to the examples of Lithuanian cities) and their 
indicators to systematise the studies. 
Table 1. Priority criteria and their indicators (Lithuanian level). 
Impact/Criterion Indicators Measurement unit 
Technical/Traffic intensity and composition, 
their changes  
Traffic density cars/km 
Vehicle flow cars/per hour; cars/per day; percent 
Pedestrian flow pedestrians/ per hour;  pedestrians/ per day; 
percent  
Cyclists flow cyclists/per hour; cyclists/per day; percent  
Traffic volume forecast percent 
Traffic safety/Impact on variations in the 
number of road accidents  
Total number of accidents units 
Accident ratio AK units 
Density of traffic accidents TA units/km 
Frequency of road accidents units/year 
Existing and installed safety measures units; year; m2 
Forecast of changes in traffic accidents percent 
Traffic safety/Impact on variations in speed  Current average speed km/per hour 
Estimated average speed km/per hour 
Estimated maximum speed  km/per hour 
Forecasts in traffic changes percent 
Economic/Generation of economic benefits  Benefit components  LTL 
Cost components LTL 
Discount rate  percent 
Years/Discount rate; HNV (High Nature 
Value); IRR (Internal Rate of Return) 
units; LTL; percent 
Social/Impact on social mobility  Distance travelled  km/per day 
Time spent  hours 
Social/Impact on employment  Job creation  units 
Environmental/Impact on variations in the 
level of noise produced  
Potential sources of noise  units 
Noise level  dB(A) 
Noise reduction measures  units 
Noise variation  percent 
Environmental/Impact on local air quality Potential sources of air pollution  units 
Dust variation  percent 
Variation in air pollution by emitted particles percent; t 
Installation of environmental measures  units; m; m2 
Forecast percent 
Land use/Taking land for societal needs  Required land spaces m2; ha, percent 
Urbanisation of the land plot redeemed  percent 
Market price of the land plot redeemed  Eur 
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Many scientists put forward a variety of methods, technologies and measures to find solutions to the traffic safety 
and environmental problems caused by increased transport. To achieve sustainable development of urban transport 
systems, some additional developmental processes are to be analysed: 
• reducing the demand for using transport, i.e. diminishing the number of light vehicles by incentivising people 
to use public transport or other biotransport, to go on foot, and by technically foreseeing the installation of 
pedestrian streets (or zones) and bike paths, the narrowing of road spaces, the installation of pedestrian 
crossings with traffic lights, the introduction of speed reduction measures, the use of stop signs at 
intersections, the installation of traffic lights at intersections, the installation of public transport lanes and 
stops, the use of intelligent road signs, the restriction of traffic in different urban areas, the selection and 
restriction of car stops and sites in terms of time, etc.; 
• using different types of transport: a combination, equal distribution and adequate availability of different 
modes of transport; 
• increasing innovativeness of transport: the use of modern, fast and efficient public transport capable of 
meeting the specific needs of people; 
• enhancing the rationality of transport needs: the reduction of the land of urbanized areas which is used for 
transport needs; the increase in the protection of conservation areas from a negative impact of traffic. 
However, the development of separate subsystems of transport systems or individual objects must be coordinated 
and act in harmony with the trends of sustainable urban development, as well as implement the outlined objectives 
of transport policy (Lazauskaite, Griskeviciute et al. 2014).  
4. Specifics of the Assessment of Transport Infrastructure Development in the EU 
The experience of recent decades shows that an increasing level of automobilization in Lithuania has changed the 
nature of urban land use, urban structure, stimulated the process of establishing agglomerations and created new 
problems. At the same time automobilization influenced the changes in the transport system. Due to this, a backlog 
of infrastructure construction part from communication and growing traffic flows increased and continues to grow. 
This backlog is also influenced by insufficient funding for technical infrastructure development of transportation.  
The present day practice of implementing transport infrastructure development projects shows that one needs to 
use complex socio-economic assessment methods to evaluate the projects related to urban transport infrastructure 
development. These methods embrace factors in detail, considering the territory of an object, the type of 
construction, the overall structure of the city, the structure and intensity of traffic flow, the population and other 
elements including social, environmental, safety, technical aspects. However, Lithuania has no formal methodology 
to approve the development of infrastructure of transport systems in urban areas, to evaluate projects (paying no 
regard to the obvious differences between transport infrastructure objects in urban and peri-urban areas) and to 
ground Lithuanian urban transport infrastructure development projects. When there is no other way, the methods of 
evaluating and approving the development of transport systems in peri-urban areas are applied. This is not expedient – 
the results suffer due to methodological uncertainties – owing to the lack of information and the inability to evaluate 
important data; therefore, most often certain objectives of sustainable urban development are not achieved 
(Burinskiene, Griskeviciute 2012). 
To evaluate the transport infrastructure development projects in urban areas of the EU programming period 
2003–2007 and 2007–2014, both Lithuania and other EU countries use these following guiding indicators of: 
• functionality: 
– the cost of travel time and vehicle mileage; 
– road accidents (those killed, injured); 
– vehicle noise and air pollution (emissions); 
– psychological discomfort due to fragmentation of the living environment by communication corridors (barrier 
effect); 
• consequences, effectiveness and expenses: 
– transport and technical infrastructure maintenance costs, 
– costs related to special equipment for road safety and the environment (Horizon 2020). 
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The indicators used are clearly defined and can be described in numerical terms; they combine quantitative 
indicators, for instance, the reduction of the travelling time by using newly built or reconstructed roads/streets is 
determined by assessing the current and planned situation, i.e. driving on poor and reconstructed roads, due to the 
decreased traffic congestions, improved traffic conditions, increased speed.  
In 2011, the European Commission provided a plan for a new initiative. 2011. Horizon 2020 is the biggest EU 
Research and Innovation programme ever with nearly 80 billion euros of funding available over 7 years (2014 to 
2020) – in addition to the private investment that this money will attract. European Transport research contributes to 
finding solutions to the increasing mobility of people, with low-carbon technologies, clean vehicles, smart mobility 
systems and integrated services for passengers and freight. European research aims to strengthen the 
competitiveness of our transport industries and to develop a better European transport system for the benefit of all. 
In the transport sector, research is at the core of developing new technologies for greener, smarter, more efficient 
transport means and innovative solutions for safer, more sustainable and inclusive mobility. The European Transport 
Commission encourages one to:  
• introduce new technologies in the urban transport system; 
• change the modal distribution in connections between cities, giving priority to passenger transport modes, 
pedestrians and cyclists;  
• reduce the need for mobility of people. 
Seeking to achieve the objectives of urban mobility, primarily one should pay attention to the following means: 
• reduction of the use of vehicles run on traditional fuel in urban areas by introducing the infrastructure of 
alternative fuel and transport fleet, thus improving urban air quality, etc. In this case, we can identify such 
impacts as the reduction of air pollution (environmental), variations in the mobility of people, a decrease in the 
means and time for travel; 
• reduction of the costs of freight and service trips in urban areas by developing new heavy vehicles, improving 
(simulating) the allocation of logistics facilities and their infrastructure in an urban area, etc. In this case, one 
can distinguish the following impacts such as the reduction of CO2 emissions and noise (environmental), an 
increase in traffic safety, freight travel time reduction, a comprehensive integration of logistics facilities in 
urbanised areas; 
• reduction of the load of urban streets/roads by installing/improving public transport (biotransport bicycles) and 
pedestrian infrastructure. In this case, more attention is paid to the following impacts: an increase in public 
transport mobility and time for travel as well as in the travelling time by bicycle; environmental impacts (a 
lower amount of emissions by public transport, noise) and that of land use (smaller areas required); 
• the enhancement of intelligent mobility communication and information by improving/disseminating 
multifaceted information in the passenger and cargo handling services, by installing the driver assistance 
systems and those of traffic management systems. In this case, we should focus our attention on the 
application of information technology in reducing the negative environmental impacts, travel delays, 
improving road safety; 
• the application of ITS system mobility by developing the information of integrated travel by multi-modal 
transport, the systems of services planning and taxation. In this assessment we pursue reducing environmental 
impacts, enhancing transport modal integration (by decreasing the travelling time and distance, using the 
current infrastructure), minimising the impact of land use (reducing the landscape fragmentation), etc.; 
• the development of transport infrastructure by improving the processes of inspection, construction and 
maintenance; it is right to reduce drastic problems concerning traffic; the creation of green infrastructure to 
reach more elasticity, to use resources more rationally- less emissions, more security. In this case, the 
assessment examines the direct costs of infrastructure development: minimization of construction and 
maintenance costs (by introducing of new technologies), the possibilities of expanding a cycle of using 
transport infrastructure (by applying modern technologies of maintenance and repairs); and the most frequent 
environmental and road safety impacts. 
The analysis of the current EU programming objectives has showed that in the process of evaluating the projects 
of transport infrastructure in urban areas the impacts are to be examined, considering the territory of an object, the 
type of surrounding construction, the overall structure of the city, the structure and intensity of traffic flow, the 
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number of people, and other social, environmental, road safety and technical aspects. Table 2 provides general 
impacts of transport infrastructure and their criteria which are used in the assessment of urban areas on an EU scale. 
Table 2. General impacts, criteria and their indicators (EU level). 
Impact Criterion Measurement unit 
Environmental Local air quality Eur/t  
Local noise Eur/year/person 
Soil and water pollution  Eur/vehicle-km 
Greenhouse gas emissions Eur/t CO2 
Nature and landscape Eur/km 
Vibration  Qualitative expression 
Road safety Forecast of variations into road accidents  Percent 
General number of road accidents No 
Social  Impacts on health  Qualitative expression 
Impact on employment Qualitative expression  
Impact on social mobility (trips) km/per day; per hour 
Life quality Qualitative expression
Feeling of comfort Qualitative expression
Commercial effectiveness Qualitative expression 
Value of real estate Qualitative expression  
Land use  Modal extension in an urban area Qualitative expression  
 
The data of Table 2 shows that besides standard economic impacts, the major focus in the urban transport 
infrastructure development is on environmental and social impacts; less attention is given to the impacts of road 
safety and land use. The data of Table 2 confirms that in the economic assessment of development projects one can 
observe an unknown monetary expression of rather significant factors. To establish criteria, indicators and 
expressions the research has been conducted and, according to the specific methodology, a monetary expression of a 
certain factor has been defined. According to the EU conducted research, only the development of public transport 
system can be evaluated by using a cost-benefit analysis (hereinafter referred to as CBA). Meanwhile, the use of 
CBA to evaluate the introduction of new technologies such as electromobile infrastructure, travel information 
infrastructure, cycling infrastructure and parking system is limited due to the lack of data and assessment 
methodology. That is why a multi-criteria analysis has been applied (hereinafter referred to as MCA). MCA is a 
broader-scale method encompassing the establishment of various technical, social, economic and other criteria as 
well as their interconnectedness, paying no regard to the expression of criteria. CBA mainly concentrates on 
economic effectiveness, whereas MCA is not limited to a single criterion, and its assessment scale can include social 
and other indicators. An environmental impact can also be evaluated in a multi-criteria analysis by introducing the 
corresponding criteria defining human resources or sensitivity to the environment. Highly sensitive natural 
resources embrace wetlands, agricultural areas, forest holdings with protected species or regions with important 
cultural objects. On the contrary, human resources include an increasing level of environmental pollution, noise, 
an advancement of urbanised areas towards sensitive natural territories. 
5. Conclusions 
1. Theoretical research has demonstrated that the integrated planning models used to foresee an impact of urban 
and regional transport policy on space have been applied in European countries for the last decade. The 
strategic development of transport system is defined by compulsory factors and indicators which must be 
evaluated in the territorial planning documents and realised by a separate stage of the project cycle. 
2. One must pay particular attention to the projects of transport infrastructure as one of the physical living 
environment components which along with infrastructure of engineering networks and buildings enable one to 
create a high-quality living environment and well-being.  
3. The impact of transport infrastructure development is evaluated in technical, economic, financial, 
environmental aspects and those of road safety and land use. Referring to the author’s research conducted into 
222   Aušrinė Griškevičiūtė-Gečienė and Daiva Griškevičienė /  Procedia Engineering  134 ( 2016 )  215 – 223 
the approval of transport system, the systematised criteria of transport infrastructure and their indicators under 
Lithuanian conditions have been presented.  
4. Many scholars propose applying various methods, technologies and means to find solutions to environmental 
issues and those problems of road safety which are brought about by heavy traffic. Seeking to realise a 
sustainable transport system, the following aspects of development are analysed additionally: 1) minimising 
the need for using transport; 2) using different types of transport; 3) developing transport innovations; 
4) enhancing the rationality of transport use.  
5. Paying no regard to the apparent differences existing between transport infrastructure objects in urban and 
suburban areas, the methods of assessment and approval of the development of transport system in suburban 
areas have been applied to approve Lithuanian urban transport infrastructure development projects. Due to the 
methodological uncertainties, the results suffer and the objectives of urban sustainable development have not 
been reached. 
6. The analysis of the current EU programming objectives has demonstrated that in the process of evaluating the 
projects of transport system infrastructure in urbanised areas the impacts have been examined, considering the 
territory of an object, the type of surrounding construction, the overall structure of the city, the structure and 
intensity of traffic flow, the number of people, as well as other social, environmental, road safety and technical 
aspects. The article presents general impacts of transport infrastructure and their criteria which are used in the 
assessment of urbanised areas on a European scale. 
7. Besides standard economic effects, the major emphasis is placed on environmental and social impacts in the 
urban transport infrastructure development; a bit less stress is given to the impacts of road safety and land use. 
The research results have confirmed that in the economic assessment of development projects one can observe 
an unknown monetary expression of rather significant factors. To set down criteria, indicators and 
expressions, the research has been conducted and, according to the specific methodology, a monetary 
expression of a certain factor has been established.  
8. According to the EU performed research, the public transport system development can be evaluated by using 
only a cost-benefit analysis (CBA). The use of CBA to evaluate the introduction of new technologies such as 
electromobile infrastructure, travel information infrastructure, cycling infrastructure and parking system is 
limited due to the lack of data and assessment methodology. That is why a multi-criteria analysis has been 
applied (MCA).  
9. MCA is recommended to be applied as a method of a more comprehensive nature which encompasses the 
establishment of various technical, social, economic and other criteria and their interdependence regardless of 
a criteria-based expression. 
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